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The new bio-pesticides BtA coupling mechanism, is based on the theory of 
biological coupling, firstly Bacillus thuringiensis parasporal Crystal is purified and 
hydrolysis, then transform the parasporal Crystal structure, forming the original toxin 
protein with a terminal amino group; on the other hand, transform the Avermectin 
structure. Avermectin is derivatived by succinic anhydride, forming the avermectin 
derivatives with carboxyl. Use EDC(a coupling agent) to couple them, forming the 
BtA monomers dual toxin, the structural transformation of two biological toxins is 
completed and we can study the pesticidal mechanism of BtA. 
We can further analyse the coupling efficiency, structural stability of BtA by 
Fluorescence Titration. Fluorescence Titration is an important means to study the 
interaction between proteins and small molecules. It makes the protein fluoresce 
because of containing tyrosine and tryptophan groups . The conformation and 
micro-environment changes caused by the coupling of Bt and AVM lead to that the 
maximum emission peak of the fluorescence spectrum changes. Thus, we can 
establish the fluorescence titration model of Bt and avermectin, determinating binding 
ratio of Bt and avermectin as well as the intrinsic binding constant. 
Octet RED System protein interaction system use the patent applications BLI 
technology, which is Bio-Layer Interferometry, using biofilm surface interferometric 
technique for accurate detection. We can calculate the kinetic constants like the 
association rate constant and disassociation rate constant. In this thesis, we use the 
octet Red technology to analyze and compared the binding kinetics of Bt,BtA to 
BBMVs. The results are verified by ELISA. The results show that the binding 
activity of BtA coupling with the BBMVs is improved compared to Bt. 
We found that Bt, BtA have good insecticidal activity during the insecticidal 
effect research. The 24 hours after treatment, the LC50 of Bt and BtA to Plutella 
xylostella are 2.1 and 1.6 μg/mL. The Bt's semi-fatality rate is greater than the BtA, 
so BtA has better insecticidal effect than Bt. At the same time, we analyze the insect 
body length data. It can be seen that BtA has the better inhibition on Plutella 
xylostella growth than Bt. 
In this thesis, we use proteomics to analyze the metabolites of Plutella xylostella 
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spots through the comparison of two-dimensional electrophoresis maps. The protein 
was identified by mass spectrometry and database information searching eventually. 
We found a critical protein Chemosensory protein CSP1 . These results help to 
analyze different mechanism on Plutella xylostella of Bt and BtA. 
In this thesis, we form the new biological insecticidal toxins BtA, which can help 
overcome the biological insecticide problems including the narrow spectrum question 
and how to slow the variation speed of resistance to drugs of pest and provide a new 
way to develop new biological pesticide. 
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图 1 Cry1A的毒性模型 
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